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"#$%&™ () ¥#$%&'Solar Energy Industries Association (“I"#$ ! I""#$%&!'B!"#$5%&&%' () *1+$5!%$
M"H#HS%E& %' (") +,-%. "' &0$'1$2$, " +#$%&"''&0$'/3*.&'45'6 77'8"3%&'9:$%! (';$+"*&'<=45'6 77"
"#$%&'()**+$&"* B #$%"&'()"#!* grateful for the leadership of the California Energy Commission
"#'$%&'()&"*+,-./0,*&123+,4&5',+,',)6&".77,66,.0&!"15"&*08&'() &"*+,-./0,*&9,/&:)6.2/4)6 &;.*/8&
(CARB) in the preparation of this report that will guide the State’s transition to a zero!carbon
electric system.

!

Vote Solar is a 501(c)(3) organization with over 84,000 members across the United States and
18,000 in California. We are dedicated to advancing a clean energy future to minimize the impacts
of climate change on future generations. We believe that a clean energy future will include
substantial development of solar energy at all scales. Vote Solar is not a trade group and does not

have corporate members.

"#$%&'%()*%+,(&-+,.9%(/,07%,"- 1 &, (&-+%-2%()*%3+&(*0%! (, (TS YBR & Yo +",* (-!.+/-/&(-0!(
"#$ al"#$%&'()fand its 1,000 member companies work to make solar energy a mainstream and
significant energy source by expanding markets, removing market barriers, strengthening the
industry and educating the public on the benefits of solar energy. SEIA’s members have a strong
interest in the adoption and implementation of policies and programs that will accelerate the

movement to a low-carbon economy.
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Since the passage of SB 100 in the 2018 Legislative session it is remarkable to observe the pace at
which the mix of electrical generation is changing in California, acro!!"#$%"&%!#"()"#$*+,-$+,#"
the United States. A cursory look at generator interconnection queues reveals an increasing
amount of wind, solar coupled with storage getting prepared for development.! In that regard, SB
100 has already been a success in sending a message to investors worldwide that a sustained

pathway to deep decarbonization is underway in the world’s fifth largest economy - California.
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sources of electric energy throughout the Western United States and in many other parts of the

world. Battery storage is not far behind in coming down the cost curve, with innovative

developers already designing projects that couple storage with clean sources of generation both
in-1"#$%"#3%&#'()*%&'# !meter, and that pair thermal and battery energy storage systems with
"#$%1#&'('&%0!)' (*&+,$) +&(%&!+"*&+-(((!
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"#$H#" % &H# SN S%E&S " #$&($%)*$+%,%*-+3$.%%,/050&, 1 $(! 82PFh &mitting resources by 2030 if

hybrid solar-plus-storage are appropriately modeled and credited for the reliability services they

can provide. The SB 100 Report, therefore, needs to investigate the opportunity to go above and

beyond the 60% renewable energy target for 2030 contained in SB 100. "#$%&'$()*+$,()'%-'
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resource planning process (“IRP”) in 2016 in response to the passage of SB350. This innovative

process focused on establishing future greenhouse gas (“GHG”) planning targets and periodically

adopting a portfolio of resources that would meet those targets. The first iteration of the IRP
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M#'$%&™ (Yoit) (*+,1%-"(1"*,.1/"*(+,(&"()"0™,1")(&2(34546((78"(9,)":#-(;,/(+8"(1,!+;,"(
M"#'$%"&'% (") - #01'0.&'/2.&'3  "HES%&" () H(S(H*("M -1"HP%&'($%)*%0(+' (%, ($-'.$,)%
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"#1$5%&'(()$&*+$!",-(./0-'$102+3+02+0&$45%8&+6$73+/'&./$'02$4.8&*+/0$!",-(./Q~BB%&H' (()#*)!&
"#1$51"%$5&%0%'$() *$+&,*%0-% & #.$5*%/) 0*,%$# % 1 0#,2$*%/) 0*,%/3$,)0.'$3%3$#/$-0,"$#/$45466 $78%+8&$
M"#$%%&'()*%+,-(./-)%/,0-.1%12++)3(4%(5)%6786%9)1.9)9%/(2%2*9)*%-2:9%4)*;.3<%) 3(.(.)4%(2%/*2
"H#$"%& (") H+,+--#./#01#232)" (#&*$!14$*P) 3#H&' 205 & WPYoH &' & )##*+,"#-.10,1231#A5#0!13#6."#
"#$$5%"%&'()'1*%""%!1#"%+%,!"-."- Mbrough cooling thermal resources, changes in the availability

of power from the Pacific Northwest and the migration of the net system peak to later in the

evening and later in the year when stand-alone solar generation would produce less energy.

To meet that system reliability requirements, resources need to be available from 5 pm to 9 pm

principally during the months of August and September. An ideal zero!!"#$%& #()%*#!('+,"+'I"#

" H$HUO&'S()&*+&)&H, B("-. & (""" [#S&'$*$%, +(&0$'1)*($2).'$H#1(*3"$2(14"S#HSHU #S5*2#.("$"65" S 1)*($
"#$%&'(%)*+&,-$&.)'-day and stores it in a directly coupled battery for discharge later in the

evening. Unfortunately, the CPUC resource adequacy counting rules for load serving entities do
"#3%&HP'((")F*"+3#,&-&9P,%.+/0$-%-#&1-$#"$.&$2+&0/H&OF*"+$#, &S+ &(/' ./ (/#%S-&+3/2&-$#,&%$2"1$4
However, the CPUC has stated it intends to address this deficiency in their rules being considered

in the extant Resource Adequacy proceeding.3

If the issue of crediting solar plus storage systems for the reliability value they can provide is

promptly resolved, then there is the potential for one-third or even more of the GHG reductions

"IThe CPUC has agreed accepted a motion submitted by Vo!"#$%&' (#)*#+","('&#%!-"(#. (" +#1%#"+'0&/+-#'#+1-"*2&"#
"#$%&'()**$+'&$#),)&-."."[$,0)$(1%!(.,1$2!34)$'+$015& #$&)*'4&()*$."$643)-17."/$89" 1020.
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Significant additional progress in further reducing GHG emissions can be made in the subsequent

seven years leading up to 2030.

In the 2019-2020 IRP process which is currently underway, the CPUC staff has set out three
potential targets for GHG reductions. The most aggressive target would reduce the emissions in
the electric sector for California down to 30 million metric tons, an additional one-third reduction
beyond the target adopted by the CPUC in the 2017-18 plan. Significantly, the CPUC staff and its
consultant E3 also have begun to model the full pathway to the SB 100 goals for 2045, including
"#SYHE ($&) 1 S+, +-$$."/($012#3/45$("16($!"&!$/!$0&%S 7#$6/(#$! 1 $0##!$& 01 #S &S5 HH PSS 1
2030, given that the challenges of decarbonization become greater after 2030 as the required
emission reductions increase and the electric sector also must support deep emission reductions
in the building and transportation sectors. The modeling shows that the least-cost path to 2045
includes a 2020 to 2030 resource build-out that is similar to meeting a 2030 goal of 30 million
metric tons.4!!

!

M"#$%&'()*#)"+$$,*)-./-)0#%,1&'(2)$,3"4&'()*4,)0#3,)3(($,55&6,)*3$(,*) "#+1%)$, 7+&3,)*4,)
addition of nearly 50 gigawatts of new clean energy resources between 2020 and 2030.
However, because the capacity expansion model (RESOLVE) that the CPUC is currently using does
not yet consider solar-plus!!"#$%&'(#$()*+,-plus-storage as discrete candidate resources, the
model likely overestimates the cost of adding incremental clean energy resources. Targeting the
procurement of stand-alone storage towards the latter part of the decade will result in much more
renewable energy curtailment than would occur if hybrid renewable energy plus storage

resources were procured together. Moreover, a sensitivity study which assumes that solar paired

I See “2019-20 IRP: Proposed Reference System Plan” (2019-20 RSP), Attachment A to the Ruling in R. 16-02-007 issued
November 6, 2019, at Slides 162-166.
52019-20 Proposed Reference System Plan, Attachment A, CPUC Energy Division, November 6, 2019. Page 63
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with storage allows the storage also to benefit from the federal ITC for solar is the least-cost case

that staff has modeled, with costs that are $400 to $600 million lower than in the reference case.6

The RESOLVE model uses the most current forecast of battery storage costs provided by Lazard'’s
Levelized Cost of Storage Analysis which is updated annually.” However, the costs reductions of
batteries have consistently outpaced forecasts. The most recent procurement by the Los Angeles
Department of Water and Power demonstrates how quickly the costs of solar plus storage have

declined in the marketplace.?

The combination of growing demand for electric vehicles and renewable energy integration have
driven massive investments in both existing commercial and emerging battery technologies.
Rapid improvements in lithium-ion technologies have made solar-plus-storage projects less costly
than new fossil gas generation. Electric vehicles on a lifetime basis are more cost-effective than
internal combustion engine vehicles. By the end of the decade, the Rocky Mountain Institute
predicts that new clean energy portfolios will be less costly than continued operation of many
existing fossil gas power plants and the sticker price of electric vehicles will be less than

conventional vehicles.?

The rapid evolution of battery technologies both in cost reduction and performance improvement
compe!"#$%EH' ()*$H+,&*-) & "#B(#&./0)*&HY% (1#2/"SHSWEIHEIB &' (1#)*+,-%.)$%,-'," $/1"101#$*%o#'
M#$%&'()&*+, $P-.&&/0$&128&%3443,)& Yo S#H+3'&#,) &#(+5$#&6)-$+&',)13-$+(#3,) &7, +&(-,*#3,) &3) &#0$é&
"#$S N"I"HB%E&' (#)*+%,#-./+%(#0'#-.".)&1%.##2.".-&(0*'#&33*+'(0'2#4*agproximately 79% of

M"#P%&' ($&" () #+"" - [#+"-"0$-"1"2+",'0.3)%,"-'4%#+'+*-1."&"0#!%0'$,-',50&"$!'6","1$#%.,'

® Ibid., at Slide 111.
7 Lazard’s Levelized Cost of Storage Analysis, Version 4.0, November 8, 2018. Lithium ion batteries for utility!scale
I"#35%!&S'()*1+,*-1#., *1&*/012*&'*/021*",+*3,415]1&&*6".+*'7*%!"1%$ &89
P 1HS%& ()" +,-".11"01"%2,'3"&,4%"%(23'5-"6")$,$(7",2)' (-#"'$8"(*-"029":-"#-%-3("+7"3-)-8(, 7" &&32:-#"+ 7" (*-";2%"
"#3%$& (B)*+,-$","./'0* S+ 1"#$%&'(#)*+,-$.#/01#0!1#02'(03'#''(34#5(67'#%8#9:;<=->#8?0 @#8%(#AB#4'0(1C#
Meeting Agenda Board of Water and Power Commissioners, Sept 10, 2019, [tem 21
M"H#BU&™ (V' +IS&EH" H#-.+/(0#", 1 ¥+ &' #+2"$+(3+45#$1+25#68",3,6$&,(17+4'$"5#-+15(6'7+8$9#-+:#06 (7SR #*$
I"#S%I#&'("&P)*+,"-$.,/0%$%,1"2! ("$3"+2(212&$4.%356$3.9%6357,8&/1+2+$9122&8*$/,+2+$3$
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that is expected to be available the amount of zero-carbon resources could easily top 90% by

2030.

Such near- and medium term acceleration of hybrid system procurement in California could have
significant benefits for GHG reductions across the Western United States by putting California on

the road to becoming a net exporter of clean, zero-carbon electricity. It is even possible that
MHR"H#S%&' (") +',-(,,+./,'0112'3 #"  "HP%&'("H#)*(*&+,-,%&*.",&'/0'122'34!5*"#6,*#'(5"&'7289'
I"#$%&H#'Y%{Qarbon resources procured by California’s load-serving entities allows for mutually
beneficial interstate transactions of clean generation in a regional!!"#$%&'$%()#!%*(+"*,%-.((/"0&(
"##S5%S&S'()"*)%0+,"-$./)0).+)+11"2'+2)"*), &+0.)+.+2/()S#)#"-+'3$./)'30") 0&#") . ++44#) ") %+)#'545+4)$.)
"#$%&S$'(($)#*+,!-!
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I"HS6& ()*%")+,,-)$. H  IHIHSY& () (FHHS" -0+ 1" (234 A4 ()" 21 () %eH45 |
!
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I"HSHY& (Yo)HYo Yo+, Yo- $%.I"HSY/ OB LHINHSBBEK)*"+)+* -&.'&011%+*23'&1%384"'52'%), &$4&
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Scenario planning is a well!"#$%&'$(1#)*+$&'1,'&!,-& . $$#&+-$%&./&.""1&01)2,' & #%&0+.3) (&
organization to create possible future outcomes with a goal of improving decision making.10

Scenario planning would be an important tool for the Joint Agencies to use as you conceptualize
"#P%&' (B)*++,- #$/0101#+5/*1$2&.,/*1', &3+$# . #411,45)*5#13+(+1#%6$$7",+$).&",'8F) 1 *4#++$4&'$
M"#$%&" ()*(+"()'+,%")"-().- #.()/".#01)"-()2(1#! & %3()'0%),"-(3)4,&#.5)$'6(3")'+,%")4,11#+&()
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!
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Conclusion

California has been a world leader in bringing forward clean energy solutions for decades. Putting
together this first SB 100 Report will be an important step in accelerating that leadership. Vote
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